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RESULTS AND DISCUSSION
Changes in chemical and environmental factors
during maturation
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Table 1. Selection of variables for describing changes in colour and phenolic
compounds
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Figure 1. Principal component analysis plots (PC1 vs PC2) for the maturation of port: (a) loadings plot; (b) scores plot. Legends: B, oak casks; T, stainless steel
tanks; G, glass jars. Numbers indicate time of aging (days): 1, initial time; 2, 13; 3, 34; 4, 77; 5, 110; 6, 198; 7, 255; 8, 311.
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Figure 2. Principal component analysis plots (PC1 vs PC3): (a) loadings plot; (b) s
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Figure 3. Changes in principal component scores for ports matured in oak (circles), stainless steel (triangles) and glass (squares): (a) PC1 vs maturation time;
(b) PC2 vs maturation time. Error bars show the 95% confidence interval of the mean.
�5��� ��
��	"��	�
� �
 �
��� 7/�8� ����� �
�
��	��

����� �����	���� ��
���
� �	�
 ���
��� � ��	�
� ��������

���	
� �
� �������	�
 �� ����� 	� � ����	
� ����� ��

�"��� �-�!$ �
 7/�� /
�
��� 	
 ����� �
�
��	��

���	
� �������	�
 ��
 "� ����	���� �����	
�� "�

�����	
� 7/! ������ ������ �������	�
 �	�� 6D	����

#6"88� 7���� �	�
 
	�
�� 7/! ������ ���� �� 
���


	�
�� ������ �� ����� �
�
��	��� &������� �
� �����

	
������ 	
 7/! ������ "�����
 ����� ������� 	
 ��'

���'� �
� �
��� ������� 	
 �	�
�� ���	
���� ����� ��
'�

�� ����� ,��� ����� ���'	
� �	�
� "� ���� ������� ��

�
�
��� 	
 
�� 6D	� $6�88�

Changes in colour and phenolic composition of port
during maturation in different containers
(���
	
� 6(08� ������ ��
�	�� 6/�!8 �
� �������	�

�	���
� ������ 677/8 ��
������ 	
������� 	
 ��� �����

���	
� �������	�
 6D	�� $6"8� �6�8 �
� �6"8 �������

�	����8� &������� (0� /�! �
� 77/ ����
�� �
�	�


	�
��� ������ �� �+* ���� ��� ����� ������� 	
 ��'

���'�� "����� �������	
�� (���
	
�� ������ ��
�	��
Figure 4. Changes in (a) hue and (b) browning during the maturation of port in oak
bars show the 95% confidence interval of the mean. The insets show mean differe
matured in oak casks and stainless steel tanks. The scale on the right-hand side of e
the time of racking. Individual ports are ports matured in oak casks and racked with
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Figure 5. Changes in (a) colour density and (b) polymeric pigment colour during the maturation of port in oak (full circles), stainless steel (full triangles) and glass
(full squares). Error bars show the 95% confidence interval of the mean. The insets show mean differences before racking and 1 and 3 months after racking for
individual ports matured in oak casks and stainless steel tanks. The scale on the right-hand side of each graph is the scale for data in the inset. The vertical
broken line denotes the time of racking. Individual ports are ports matured in oak casks and racked with forced aeration (full inverted triangles), racked with limited
aeration (open diamonds) or not racked (open circles), and ports matured in stainless steel tanks and racked with forced aeration (full diamonds), racked with
limited aeration (open triangles) or not racked (open squares). For ports matured in stainless steel, only positive error bars are shown.
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Figure 6. Changes in (a) total polymeric anthocyanins and (b) total monomeric antho
triangles) and glass (full squares). Error bars show the 95% confidence interval of
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Figure 7. Changes in (a) degree of pigment coloration and (b) colour synergism during the maturation of port in oak (full circles), stainless steel (full triangles) and
glass (full squares). Error bars show the 95% confidence interval of the mean. The insets show mean differences before racking and 1 and 3 months after
racking for individual ports matured in oak casks and stainless steel tanks. The scale on the right-hand side of each graph is the scale for data in the inset. The
vertical broken line denotes the time of racking. Individual ports are ports matured in oak casks and racked with forced aeration (full inverted triangles), racked
with limited aeration (open diamonds) or not racked (open circles), and ports matured in stainless steel tanks and racked with forced aeration (full diamonds),
racked with limited aeration (open triangles) or not racked (open squares). For ports matured in stainless steel, only positive error bars are shown.
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Figure 8. Changes in total phenolics during the maturation of port in oak
(full circles), stainless steel (full triangles) and glass (full squares). Error
bars show the 95% confidence interval of the mean. The inset shows mean
differences before racking and 1 and 3 months after racking for individual
ports matured in oak casks and stainless steel tanks. The scale on the right-
hand side of the graph is the scale for data in the inset. The vertical broken
line denotes the time of racking. Individual ports are ports matured in oak
casks and racked with forced aeration (full inverted triangles), racked with
limited aeration (open diamonds) or not racked (open circles), and ports
matured in stainless steel tanks and racked with forced aeration (full
diamonds), racked with limited aeration (open triangles) or not racked
(open squares). For ports matured in stainless steel, only positive error
bars are shown.
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Table 3. Redox potential, headspace volume and dissolved oxygen during the maturation of port
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